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ABSTRAK 
“Markerless” ialah satu teknik dalam sistem “Augmented Reality”. Pengguna 
tidak perlu menggunakan sebarang penanda untuk menghasilkan aplikasi interaktif 
dengan model 3D. “An Interactive Mobile Markerless Augmented Reality for Interior 
Design” ialah satu aplikasi yang membenarkan pengguna untuk mendekorasi bilik mereka 
secara maya tanpa menggunakan sebarang penanda dengan teknologi pengesanan canggih 
dan model 3D. Model 3D di ambil dari pangkalan data yang sedia ada. Ia memudahkan 
pengguna untuk mendekorasi bilik kerana model 3D dan persekitaran yang hampir sama 
dengan kehidupan yang sebenar. Pengguna bebas untuk mendekorasi bilik berdasarkan 72 
model perabot dengan pelbagai variasi warna dan reka bentuk. Masalah yang selalu di 
hadapi oleh pengguna ialah mereka sibuk dengan kerja dan tidak mempunyai masa untuk 
pergi ke pelbagai kedai bagi membeli perabot untuk kediaman mereka. Bila mereka 
mempunyai masa untuk membeli belah, ia menyukarkan bagi mereka untuk mengenal 
pasti bagaimana sesetengah meja atau kerusi akan kelihatan di dalam bilik sebelum ia 
didekorasi kerana tidak dapat mengukur saiz yang sepatutnya produk itu akan sesuai 
dengan persekitaran bilik mereka. Ia agak sukar untuk memenuhi keperluan pengguna 
untuk menghiasi bilik mereka tanpa gambar yang sebenar. Semua masalah yang pengguna 
hadapi boleh di selesaikan dengan menggunakan aplikasi ini. Objektif projek ini ialah 
untuk menghasilkan sebuah aplikasi telefon “markerless Augmented Reality” untuk 
hiasan dalaman. “Rapid Application Development” di pilih sebagai metodologi untuk 
projek ini bagi memastikan pembinaan projek ini berjaya. Fasa dalam model RAD 
merangkumi “Requirement Planning, User Design, Construction,” dan “Cutover”. 
Aplikasi ini telah dinilai oleh sasaran penonton untuk mengenalpasti keberkesanannya dan 
persepsi terhadap aplikasi tersebut menggunakan “User Acceptance Test”. Penggunaan 
“Augmented Reality” dalam aplikasi ini membuktikan bahawa ia memudahkan tugas 
pengguna untuk mendekorasi bilik mereka. 
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ABSTRACT 
Markerless is one of the techniques in the Augmented Reality system. User does 
not need to use any marker to produce interactive apps with the 3D model. An Interactive 
Mobile Markerless Augmented Reality for Interior Design is an application that allows 
user to decorate their room virtually without using any marker with advance tracking 
technology and 3D models. 3D models are load from the existing database. It can make 
user’s task easier to decorate the room because the 3D models and environment is almost 
same as real life. User can freely decorate the room based on 72 models of furniture with 
various colour and design. Problems that user generally faced by the people who are busy 
with their work and have no time to go to various stores to buy furniture for their home. 
And when they have time for shopping, it is difficult for them to visualize how a particular 
table or chair will look in a room before it is decorated because could not check for the 
proper size of the product that fits their room environment. There is difficult to fulfil the 
customer’s need of decorating their room without imaginary picture to refer. All the 
problem that user faced can be solve by using this application. The objective of this project 
is to develop a mobile markerless Augmented Reality application for interior design. 
Rapid Application Development was chosen as a methodology for this project to ensure 
the success of the project development. The phases in RAD model consist of 
Requirements Planning, User Design, Construction, and Cutover. The application was 
evaluated by the target audience to investigate its effectiveness and user perception 
towards the application using the User Acceptance Test. The use of the Augmented 
Reality in this application proves that it can make user’s task easier in order to decorate 
their room.  
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Background 
 The Augmented Reality (AR) is an area of computer graphics that allows the 
introduction of the concept of mixed reality in our daily lives. It is obtained by 
simultaneous visualization of synthetic visual objects (which are generated with the aid of 
the computer) with the real ones (Carvalho, Maçães, Varajão, Sousa, & Brito, 2009). 
Augmented reality can be implemented and viewed in 3D or imaginary platform of objects 
to interact with the user’s environment in real time. Hence, it is also provide the user with 
useful information that user needed immediately and uses the existing environment to 
overlay new information on top of it. New technology that different from marker-based 
augmented reality that called markerless augmented reality has been used widely these 
days. The features are more realistic, and advance compared to marker-based. Therefore, 
markerless AR system that does not need artificial markers has been developed. The 
conventional method of markerless AR systems relies on natural features of the image 
from the live video (Miyake, Fukuda, Yabuki, & Motamedi, 2017). Meanwhile, in the 
marker-based method, it is possible to position a 3D model near a marker by using a large-
scale marker for visualizing an outcome. This method is relatively easy to implement; 
however, the camera needs to constantly capture the marker, which brings limitations for 
the users’ movability and challenges related to the installation of large markers (Miyake 
et al., 2017).  
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 Markerless tracking using a method of positional tracking. Within its environment, 
markerless need the determination of position and orientation of an object. Many 
developers used markerless augmented reality to create games and entertainment, 
commercial product visualization, advertising, and so on. For example, in term of grocery 
part. When user point the smartphone’s camera to the grocery item, it will show the details 
of that product (Shedole, Satpute, Singh, & Pingale, 2015). It is also can be used to create 
an interactive mobile markerless augmented reality for interior design. For this project is 
focused on furniture for interior design in the room. Interior design is the art of enhancing 
the interior of a building to achieve a healthier environment for the people using the space. 
Combination ideas of interior design, 3D models and the latest technology, so it can 
produce an interactive mobile markerless augmented reality for interior design. 
 An interactive mobile markerless augmented reality for interior design allowed 
user to design their room with multiple furniture that will provide in the mobile application 
that include different colours and design. It is very convenient because it is only used 
smartphone as hardware component and software generated from computer that need to 
install into the smartphone. User also enable to rotate, capture the designed room, view 
the captured images, reset, drag and drop to rearrange the furniture based on suitability in 
the room. An interactive mobile markerless augmented reality for interior design is simple 
application which means easy to understand by recognizing the icons that represent the 
furniture, so it can be use by people in all ages. Rotate, drag, and drop functions are made 
to let user see more detail about the furniture.   
1.2 Problem Statement 
 Various of AR application that implemented markerless-based for users can be 
found in internet. Unfortunately, the application seems are not be used globally and have 
certain problems. User have problems to design their room due to lack of this augmented 
reality technologies itself. Firstly, user need to go shopping and long searching the 
furniture (Uplaonkar et al., 2015) and tends to waste time. Problems that user generally 
faced by the people who are busy with their work and have no time to go to various stores 
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to buy furniture for their home. Time can be save by using this application and user also 
can capture the virtual designed room as reference. 
 Secondly, visualizing how a particular table or chair will look in a room before it 
is decorated is a difficult challenge for anyone (Phan & Choo, 2010). In the case of interior 
design, the designer essentially applies the three basic principles of interior design which 
are color, scale, and proportion within a predetermined space. Thus, the proposed AR 
system is focused on giving the user the flexibility to design using these three basic 
principles (Phan & Choo, 2010). With this technology, it can avoid user from purchasing 
the furniture before it can be match with the room.   
  Thirdly, when they have time for shopping, it is difficult for them to visualize how 
a particular table or chair will look in a room before it is decorated because could not 
check for the proper size of the product that fits their room environment. There is difficult 
to fulfil the customer’s need of decorating their room without imaginary picture to refer 
(Uplaonkar et al., 2015). Every room has different size and own designs.  When using this 
application, it will allow the user to view the product according to their needs and room 
environment (Uplaonkar et al., 2015). 
1.3 Objectives 
 The goal of this project is to make user’s task easier to design the room by using 
latest technology. The objectives of the project are: 
i. To study the available mobile markerless Augmented Reality application for 
interior design.  
ii. To design and develop a mobile markerless Augmented Reality application 
for interior design. 
iii. To evaluate the effectiveness of the developed mobile markerless Augmented 
Reality application for interior design. 
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